



Concrete curing is a comprehensive construction
activity that varies in duration and is critical to the
quality and strength of the material when it hardens.
An essential challenge of this activity is to choose the
appropriate curing and testing methods for a wide
assortment of concrete designs because the material
is affected by multiple factors (e.g., temperature and
moisture) and requires the collaboration of workers,
engineers, and inspectors.
This research proposes to explore the influencing
factors and create a data model to describe the
relationships of the factors, which can help project
teams to understand the key elements of concrete
curing and enhance the quality control of the
construction activity.
Ø Exploratory and quantitative research design
(analyzing literature and survey data)
Ø Questionnaires were approved by the IRB of Illinois
State University.
Ø These questionnaires were developed using
Qualtrics (research tool by the Illinois State
University) and distributed to 50 Transport
Departments in the USA and 2 Transport Agencies
in Canada through the National Concrete
Consortium’s electronic mailing list.
Ø Data was collected from November 19th, 2020 to
December 18, 2020.
Ø Data collected was then verified. 45 respondents
provided answers but 13 of them were invalid
responses and 1 was a duplicate.
Ø Therefore 31 valid responses (29 states) in the USA
and 2 Canadian responses were analyzed.
Ø The survey data was descriptively analyzed using
standard frequency scoring using Microsoft Excel.
Ø A Structural Equation Model was then developed to
understand the correlation had significance of the
variables in determining concrete quality. The
Statistical Package for Social Sciences (SPSS) was
used to analyzed the data. The Pearson correlations
and p-values at 95% and 99% confidence levels were
then generated to demonstrate the relationships.
EXPLORATORY STRUCTURAL EQUATION MODELING OF INFLUENCING 
FACTORS FOR CONCRETE CURING















Types of field-cure strength determination 
methods used by agencies in opening of 







Maturity only Beam only Cylinder only
At least two Others None
Types of field-cure strength determination methods 
used by agencies in formwork removal decision
(30 respondents).  
Size of Field-Cured Cylinders
ØX5a= 14 respondents used 100 mm x 200 
mm only (4-inch x 8-inch)
ØX5b = 3 respondents used 150 mm x 300 mm 
only (6-inch x 12-inch)
Ø7 respondents used both sizes. 
Number of Breaks for 100 mm x 200 mm 
(4-inch x 8-inch) Cylinder
Ø X7a = 9 respondents = 2 breaks
Ø X7b = 8 respondents = 3 breaks
Size of Field-Cured Beams
ØX6a = 4 respondents used 150 mm x 150 
mm x 500 mm (6-inch x 6-inch x 20-inch),
ØX6b = 1 respondent used 150 mm x 150 
mm x 760 mm (6-inch x 6-inch x 30-inch)
ØX6c= 1  respondent  150 mm x 150 mm x 







































Selection of specimen type Selection of specimen size
Selection of specimen type or size versus the quality 





































Demolding time of field-cured cylindrical specimens 
(24 respondents). 
Date – April 2021















































Percentage of agencies using various field-curing methods 




























Percentage of agencies versus demolding time 








































Percentage of agencies using various field-curing methods 
for beams (6 respondents). 
CONCRETE QUALITY MODEL
Correlations
X1 X2 X3 X4 X5 X6 X7 X8 X9
X1 Pearson Correlation 1 -.116 -.231 .205 .246 -.135 -.109 -.260 -.116
Sig. (2-tailed) .542 .220 .276 .190 .477 .565 .165 .548
N 30 30 30 30 30 30 30 30 29
X2 Pearson Correlation -.116 1 .566** .197 -.066 .429* .078 .194 -.064
Sig. (2-tailed) .542 .001 .288 .725 .016 .676 .296 .737
N 30 31 31 31 31 31 31 31 30
X3 Pearson Correlation -.231 .566** 1 .137 -.192 .486** .250 .015 -.230
Sig. (2-tailed) .220 .001 .463 .301 .006 .174 .936 .221
N 30 31 31 31 31 31 31 31 30
X4 Pearson Correlation .205 .197 .137 1 .722** -.216 -.506** -.364* -.262
Sig. (2-tailed) .276 .288 .463 .000 .243 .004 .044 .162
N 30 31 31 31 31 31 31 31 30
X5 Pearson Correlation .246 -.066 -.192 .722** 1 -.420* -.790** -.408* -.459*
Sig. (2-tailed) .190 .725 .301 .000 .019 .000 .023 .011
N 30 31 31 31 31 31 31 31 30
X6 Pearson Correlation -.135 .429* .486** -.216 -.420* 1 .294 .211 -.007
Sig. (2-tailed) .477 .016 .006 .243 .019 .109 .254 .972
N 30 31 31 31 31 31 31 31 30
X7 Pearson Correlation -.109 .078 .250 -.506** -
.790**
.294 1 .307 .509**
Sig. (2-tailed) .565 .676 .174 .004 .000 .109 .093 .004
N 30 31 31 31 31 31 31 31 30
X8 Pearson Correlation -.260 .194 .015 -.364* -.408* .211 .307 1 .128
Sig. (2-tailed) .165 .296 .936 .044 .023 .254 .093 .500
N 30 31 31 31 31 31 31 31 30
X9 Pearson Correlation -.116 -.064 -.230 -.262 -.459* -.007 .509** .128 1
Sig. (2-tailed) .548 .737 .221 .162 .011 .972 .004 .500
N 29 30 30 30 30 30 30 30 30
Y Pearson Correlation -.078 -.187 -.119 .249 .398* -.599** -.431* -.202 -.258
Sig. (2-tailed) .683 .315 .523 .177 .027 .000 .016 .276 .169
N 30 31 31 31 31 31 31 31 30
SPSS DATA ANALYSIS
Variables Description
X1 Years of experience in concrete curing
X2 Selection of specimen size affects concrete quality
X3 Selection of specimen type affects concrete quality
X4 Specimen type used in concrete curing
X5 Cylinder sizes used 
X6 Beam sizes used
X7 Number of breaks for 100mm x 200mm cylinder
X8 Number of breaks for 150mm x 300mm cylinder
X9 Cylinder curing method
Y Satisfaction with curing method (concrete quality)
**Correlation is significant at the 0.01 level (2-tailed). 
*Correlation is significant at the 0.05 level (2-tailed).
Path Diagram of factors of concrete quality 
r=  -0.78p = 0.683
r=  -0.187p = 0.315
r=  -0.119p = 0.523
r= 0.249p = 0.177
r=  0.398 *
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Satisfaction with current method
Yes
No
Respondents’ satisfaction with current 
method of concrete curing
X1Y = Negative correlation but not significant to the study because it has p-value
more than 0.05
X2Y = Negative correlation but this correlation is not significant to the study because
it has p-value more than 0.05
X3Y = Negative correlation but not significant to the study because it has p-value
more than 0.05
X4Y = Positive correlation but this correlation is significant to the study because it has
p-value more than 0.05
X5Y = Positive correlation and this correlation is significant to the study at 95%
Confidence because it has p-value of 0.027 which is less than 0.05
X6Y = Negative correlation and this correlation is significant to the study at 99%
Confidence Interval because it has p-value more 0.00 which is less than 0.01
X7Y = Negative correlation and this correlation is significant to the study at 95%
Confidence Interval because it has p-value more 0.016 which is less than 0.05
X8Y = Negative correlation but this correlation is not significant to the study because
it has p-value more than 0.05
X9Y = Negative correlation but this correlation is not significant to the study because
it has p-value more than 0.05
It can be inferred from the analysis above that the following factors improve concrete
quality;
v The use of 100mm x 200mm (4-inch x 8-inch) cylinder specimen for concrete
curing improves concrete quality at 95% confidence interval
v The use of 3 breaks of the 100mm x 200 mm (4-inch x 8-inch) cylinder specimen
in concrete curing improves concrete quality at 99% confidence level
v The use of 150mm x 150mm x 760mm (6-inch x 6-inch x 30-inch) and 150mm x
150mm x 525mm (6-inch x 6-inch x 21-inch) beam specimens in concrete curing
improves concrete quality at 95% confidence interval
We conclude that 3 breaks of 100mm x 200mm (4-inch x 8-inch) cylinder specimen or
150mm x 150mm x 760mm (6-inch x 6-inch x 30inch) or 150mm x 150mm x 525mm
(6-inch x 6-inch x 21-inch) beam specimens has a correlation with concrete quality and




100mm x 200mm Cylinder
150mm x 150mm x 760mm Beam
150mm x 150mm x 760mm Beam
3 Breaks
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LIMITATION OF THE STUDY
One limitation of this study is that 29 states’ DOTs out of
the 50 states’ DOTs responded to the survey questions.
Also, the sample size of this study was limited by time
constraints and other factors. Nevertheless, the data
received is valid for the research purpose and analysis.
SUGGESTION FOR FURTHER STUDIES
We suggest that further studies should consider a larger population and sample
sizes in order to advance research in the field of concrete curing.
